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(57) [1^] 

U v-<Df^<*:«:-^ 1 9 3 nniU V 




1 

hWrWi:n%t?>Z.iHZ^ l&fBl'i^:^ htm 

^^^fcj:ytui2Bg^;^^fc7K^P4)^*^>'v- 20 
foi2l|2<7)^yv-i;, 30 

ri"JA#, i^^^^yym.^ r^uu-h, ^s^o^^i^f 

0a^^fe^»^'feS3il5:4?^i:-r-g>S#3S3®m. 
[ft ^ 6 ] itfiSBg^^^blK^IJdii^^^ >' V- 

Ji, i. s-e;?;^^;!/- 1, s-i/^'o 

t®*® 8 ] ItitBjK'J -r-aym 2 5 5 o ^;w\*- 
[ff*^9] Bffiail3®^>'T-iiri'u;L^fci:tJf 
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0. 9 5~i^0, 5-C'S>U, mli^ljO. 0 5~,=MjO. 5 
T'feU> n + Inttl^C^LV^Z.i:S:^i:•rSft*^8 

Ifjiaui^';^ h*m*®ltifS^S?ffliMSlI(^i*^i o~$«j 
4 oaSA'— fe>'b'r'*>s:iii$:il^i:i-'5ff*«9«o 

[ft 1 1 ] itna^J^u -7- 1±, y' x 

Mb 2] 



it^O. Qb~^0. ST'fey, m+pl*i*50. 0 5~ 
$«J0. 5T$>U, n + m+p{illC^L<. R, R' . 

VTs vwr^o:>m 0 . 5-^20 as>'>'— fe > h T'fe y , 

tfii5bi:^>^ h*mtf'<©i«fSg«?«iS'KlI©Sli$?ii 0~*?j 
4 0SaA'— fe>h-C'fe-5z:i:l:4^i:-r^lt*^l 1 

Ca*3Sl3] ttiiE^3®^yv-tt7i7Ub-h*5 
Mfc3] 



3 
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0. 9 5~iMjO. ST'fe*;, m\-mO. 0 5-^0. 5 

ii3&€.(Dtc+4i-T'*)Sz:i:5:mii^SS*:5i 4(7):& 
^^e>35;5l¥*^e>^$tiS3i:5:4tiiti:-rs»*^l 3 

12> hT'feS3i:S:#g!ii:-rsff#:Si 3 ©m. 

[ffi*3Sl8] nlimo. 85~m0. ST'feU, m 
130:&& 

[^^19] t(e2jKUv-ii, *I7K 
Wb4l 




},mO. 9 5~$!jO. bX'Sb^}. m+p\tmO. 0 5~ 

[^^^2 0] mmmmit. t-zr^M t-r 

^^i^M ^it/i^;^ (2-h'jji5^;i'$/u;i/) a:^;!/ 
3b^G)J5:Sl¥*^e>SS^$4^53i:^:4t^i:1-Sft*^l 9 

2 1] tsf a i/s;':^ e> K^m^pm 

20 5:-^*^ 

n<o^o. 5~*«J2oaa>'^•— fe>'h'^fcy> luiab'S^ 

X h*m*©ltflE^§^SlKU©S{iiMri 0'H^4 oaa 
fe>'hT'fe5z:i:S:i^i:-r«ff*«2 og):&& 

[S#^2 2] nlii^O. 8 5~iMjO. 5 5T'fe»J, 
m+pli*«jO. 1 S-H^O. 4 5T'fe53t:^:4tiit^:1■ 
•^.»*3g2 1(Z):^& 

[000 11 
[0 0 0 2] 

40 [0 0 0 3] 'Jv^^^-fyn-feT-ti, -WtSZX/VT.Y 

[0 0 0 4] uyy^7-f yn-fe::«.<D?}&^{i, S^R'^.® 
50 -^:/D-lz^{cfev^T^it^c;g^T'feS. mis. 
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[0 0 0 5] 3CD*T% nmMOM^'^mkPm^ 10 
(UV) $>-2>VH±gi?UVM^ *!j2 4 0nm 

~i^<j3 7 0 nm) fCfeS J:e)^-r^M;^ISg®fc«)0U 

(7)tg:S;b^2 4 8nniJeU:T'&Sj:e>«eUViy^:7W:7'a 
-fe>^•e^S^^Tv^s i/t^:^ h$mtt-^(c, iKS i 9 20 

V^. 0. 1 8 ittmfeJ:UfO. 1 3 /it m(©-?if 

3tSfelif-i: LT?S[;S 1 9 3 nm®)t$:^•r■53^:*^V^ 

[0 0 0 6] 

[5S^3b^b<l:oi:-rs^S] 19 3 nmU V^^^-y 

;S1 9 3 nmOQS!l*lC*fi--g>+^^'5:^^«:a^-tA\ 30) 
U^7.^^mt:.-^tj^^\ t£oT, 1 9 3 nmU Vi'*^ 
[0 0 0 7] 



[0 0 0 8] ;K'JT-1±, Bl^gPi^fe-^tf^^V- 
iiB^lts 1 oJ!iU:®x^ i^ym^mu^^^-t^ l 

D;tl/7W>-^> 1. 5-e/^n;ti}'^Ji>'xx 1, 5 

[0 0 0 9] ^2©^yv-li, i^|iam-&JCj;oTBI 
ti, lW^^^^ifs^)'r-Av^-if^-y\zm^Tktiiio 

3nmT-fe-S2{c|§^<Z)iagMT-li. Jg^i: LT^f^j^xS 

;^*1 9 3 nmT'$)S';y^*^7-Y:7'a-fe:;^-e^M^jK 

[0 0 10] jrjao/Ku^-it, -*f-i9<©a-^T'fe«> 

tis htK'J v-oJIili 5 0 ^;wt— b y V lifll^^ v 

[^fc5] 



[0 0 11] ;K'J-7-li, ±fB©2o©^y x'-i:, ^f-^ 
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[0 0 1 2] Vi^>(>h*mti, 4SISjtJjLfc(D^y 20 

V- ®a-&^^T'feS 3 i: % oIlgT'feS „ 4 ffiieU: 
0^>'v-$:«gM-t-&^, m4, ||5^i:'®=Eyv- 

r-l,t:^'Sii'V ^-^i:^^e»4al®(^)^>'v-G>a-^^ 
zLOM©;KUv-tcii2oj&Lh®iiini^>' v 

A'-- — *?j5 o^;wi— fe>h(DiiiD^y7-?:# so 

[0 0 13] lyi^T. htmit, ±m<DiiiVr-^i&(OU 

^Llc<<^5o ZLOHSSMT'li, jK'Jx'-li, SOW 
(PAG) ) iim^^t>^nx. b 

mmmit. f AGi:m^^t)^&^tiz^oxmm^ 
n?>, -^^oizmc^mmxii. \yi/7.htmit. 

m^iza^^^m Uz < v >d< g v- ^SUMSlIi: 

®|IS6WCfiV^T%;, PAG14, l/S^AhA^PJtSnS 
mit^imt^o 50 
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8 

[0 014] ut/T. hmfWPAGtt^iztmmm 

^i^oymmmim.\^x. •i'^')'^-ti^im^\z^ 

-, ^f*L<^4fl^^^yv-^c#MUT^r^J&^:^tl^4^ 

[0 0 15] ±ia<^^/'v-i4, H^i^y'v- (MA 
i4>';i/d<;i/*» fej:tJf^2®^yv- (Mxif^ig^Kv 

ai^;&n/j<'jv-<7)— W4, v-ii, 

-(39-M14, ^koymk\z^^xm^t\'^, 
[-fbs] 




fc^U nl4iMl0. 9 5~i^0. 5-efey, m{4*!j0. 
0 5Hi?J0. n + m=lt:fe5. njb^O, 

9 5~5HjO. 7 5T'fe*Jm;!)'^^^J0. 0 5~$?J0. 2 5T* 
&SllS6MA^^JT'fe-2>.i:#x.e>tlS. n*^0. 85 
~*!l0, 8T'$>ymA^0. 1 5~iii90. 2T'fe4a«S 
?3tC;fftjTfe-2>, Xl4>!K^*fel4;!t-5^;i'T'&5. 
[0 0 16] ±ISO:KU v-*>*M6<llC7K'l4^lc:T:il 
T'feSlCl4, RtjU<l4R' *fci4^0lS:&l4, jKUv 

•Sffi^STfe-g)^. R*^:14R' (Oftfi:&i47K^i:i"«> 
^i:*^-5ItgT'feS, RA^TK'ffiigS^ifT'iKUV-?:;^ 




9 

eb<DmMmx'&^^. R' Amjss^T'fes, ii^^ 

^?S14S<Z)Mti, t-^5";i/, t-7^;k 

7. (2-hU;jif-;i/^'U;L') J5:e>mc, 3^1?® 

[0 0 1 7] ±iBO<I:e»fC, P AGli, US?:^ htm*'= 

mir-m^^n^t^^m i&rf ^mu ) & lo 

^iS:IS^v^fel/i?y^.h^<DMS{cS^^^T) ^0. 5fi 
fiA'— fe>h~*!j2 OS*A'— fe>h«:d&ii!3S, PAG 

[0 0 18] myamtcDm^^ i a 3 nm-c&s v v 

IJ, PAGCOSti, PAG®iffi*(C«fe#f PAGA^ 20 
^#^3l5^5:-g-tf«#, bi;:^htm*®PAG(DStt 

S(l^^:lKIRL«;v^PAG tmm $ ns^OffSroHSSM 

■^(i, $fefC#<(Z)PAG GMjifiSA— — *t2 

[0 0 19] ymat. -mzn^^^-^^iz. mm. 
[0 0 2 0] i/i/'^ h*mA^7KSi» ^^sm 

JrtXP AGH*e6<F{C^f S nd<U V- $:-i-tf J: e) ^ 
J:tJ^^^ < 1 oGJflfitD^y -^-ro j: e> '^2/^' n:t !✓ 
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li, ^«PWM?fiI*5<kU^PAGi:ffi*L-^t)$nfc7K'ffiSS 
t>\ PAG}C*oT^$tl-5^{Cj:oT^fb-rSfe«) 

[0 0 2 2] 2^fg^(Z)ya-iz>tT'ii, ~m\z^ ±mr>WL 
[0 0 2 3] L/i?x 

^1 9 0 nm~*!j3 7 0 nmCD^ifeW> Xmi(M, 
[0 0 24] A-4r->o)^^l/S;::^b*m{C}Sffl$nfe 

[0 0 2 5] L/2^X h®A*^i->li, 

[0 0 2 6] 

U 'J^'^v^ ■fu-\z7.X'mmf£$i^i^^:^<^^^J^^- 
h*mics-r U y y ^ -y^T^T-vrf^ 

'^tiT'JU y^^(0:fUiz7.\t. S. M. Sze, "VLSI Tec 
hnology" (McGraw-Hill pub., 1983)-^L. F. Thompson 
et al., "Introduction to Microlithography", pp.87- 
161 (American Chemical Society Symposium Series 21 
9, 1983)OJ;^>J5:imS^C|S®$tlTV^-i,. W^'^y 



(7) 

11 

[0 0 2 7] **mx:^^;i/^-^l4T$>?.. t^Jtt> 
(MAli. 9 0 nm~^3 7 0 nmOUV^, 

[0 0 2 8] a^w^^^t-mz. x^>;i/dif-^[4 

0. 5M0!)7!K^b-5=-h^;^^;i/T>^-':?i^ (TMA 20 
[0 0 2 9] 2{s:|§^cDd<i;^L/i?x h^mx-li, WiMlz 

[0 0 3 0] 2{i:|g^®ai:^;i/^i^-^^U'i?:^ 30 

[0 0 3 1] 2{i:|§^®33KUv-li, m2 5^;WN*— fe 
^<i:=bloC!)fi&®^y'-7-03;KUv--efeS. ^2 
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12 

[0 0 3 2] :^^=EJ^-m'i^^^^^tJ'EJ-7- 

olymer Handtook", chap. II. 5 (Brandrup, J. et al. 
eds., 2nd ed., 1989)^CtaS$nTV^5, fll?^^/'V 

Sfesbfcii. fi^(^)3tg^li, ^1® (-r^tot.!!^ 

#S[|f <k e> T V ^^ Wtvii ^ ^ V \ ^ l cD^ ^ 

^«-tSd<U 1 v-T'iS^LTV>5 i: 

#{Ctt^g<. ^:^1--53i<'JV-M*^^20^>'V-Ti^ 

feSb. 0^CiSV^;£f5■|^i:b*^^lJT'feS. ^<Z)^ 

2eD^/v-ti, fli^^^y v-i:cD;S;^;'l4jt*^oici£ 
<, li^^y v-tt||2<D^y=r-i:ORjSffit*'o 

[0 0 3 3] iia;&||2co^y v-«)#Ji:LTii, vi/ 

<5, ^itSfeMO?^:^** 1 9 3 ninT'fe-S2^5§^®^M 

M7!Kv l/>r ^Sfldu 1 9 3 n mT'$.S U V ^* 

^y^zru-t7.X'^m^J^^V^-i:^-tZ^o\z, fli 

■5, 

[0 0 3 4] d<'Jv-t±. ±fa®2o(D^>'v-i:. 



(8) 



13 



-5!)^, j^5=e;wi— te>h~iKi5 o^;i/A'— ir>h®flS 

Uv-<D**^>tl^iSS (Tg) {ilifv^ GiitSOOIC© 
[0 0 3 5] h*mii, 4aiiRJ:®^y 

Mv^T3lf^$^v§, -MT-ii. ii^si%^ 

A— — J^<J5 0=E;Wt— fe^hCDiiSn^y'-v'-S:-^ 
tf. 30 
[0 0 3 6] U'j;?>^ h*mii. ±gBCOd<U V-S:flfi©# 

^?ril (PAG) i:M*-^fcS*xT, U^::^ h^mS:?^^!^ 

izam&m^L'Pt^^Tiiv^-ii. wmnmrn. pa 
CO 0 3 7] isiom&mxii. 7mmmm^^<DUi^ 
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[0 0 3 8] if^^)-^-is-i^%m.im^\z-:^mLX^ 

ic-ts, i/i^:;?.h*tl4*'M*fTm$nsi:, PAGtc 
[0 0 3 9] l/^>■>^.h^^^^^;b*PAGi:i:t)^cl^^c6<PF^ 

7 v-fe J: 2 y v-OigilSfi^?:i*W U 

[^bv] 





fcfe'U nl*,^0. 9 5~iMjO. ST'fey, ml3:,*50. 
0 5~$tO. 5T'$>y, n + m=lT'feS= ii*^0. 
9 S—^tO. 7 5T'feym*'^*50. 0 5~$50. 2 5T' 
&S^M;6^JT'feSi:^Ae)ns. n*^0. 85 
~i^0. BT-feUmA^f^O. 1 5~*?J0. 2T'fe*V«$ 

[0 0 4 0] ±iB(3Dd<'J V-A^*gfiU{C7K'ffi^{C:^^ 

CD z> t>CD V ^•r4^7b^— 5? *'3J<U V- lcmM®?F^S:-§^^ 
S^iaT-S>S#^> Rtt=.\tR' 0M^\ipmtt^ 
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gstf4S<75Mti, t-7'5^;k t-rs.M 

7. (2-hU>i^;i/2/U;i') ^e>mc, 

mmX'lt. R' liHT'fey, R{i, ±I20^?S'^® 

[0 0 4 1] ±ia©J:e)lc. PAGtt, 
]65cl=fT'g3t$n'&i:t{cif$:^-t5, Z(D^mX' 10 

tlS>PAG\mo. 5Sft>'^'— k>h'H^2 0a4A- 
-fe > h S: d&«t)5o P A G^m&ti^]yi^^ hWr^(^ 2 0 

[0 0 4 2] ®^tia3f<3DiSfeR*^l 9 3 nmT'feSU V 
ljU PAG®4liU PAG<Z)!|i^lC^Sc#1-S. PAG At 

^#;^j3-?:-&tf®^, ^>:;^h*mff'<^)PAG©*tt 20 
*«J0. 5~$?j4fiSA— lr>hii1-S®*WJ-^fe-2>. 

ffl$tvS^(3!>ffS<3D|ISfiMT'li, $6>IC#<®PAG 
(^tlfifi/-?— fe>h~3i<l2 0fi»7A-— fe>h) iJ^UP 

[0 0 4 3] 3t^jdu -^tcs^^'^-i^tf'ic. mm 

>ch$mii, S3t§nTVN«evM/i?xhtmJ:y=fe. :^ 30 
■5, 

[0 0 4 4] htm***-®^ ^^sn^Rk 

itJ^^jfe < i: 1 oCDfll©^ 7 v-<^) J: *e2^i' n:^- 
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[0 0 4 5] ^^f!M*t. 7i^^mmm^-7:^^t 

^-m^\yV:^hW^^(DPAG(Dmt^o. 5fi* 

^mm^<Dmmmm(0M\mi 0-^4 oasA- 

[0 0 4 6] :^nm(Df$3(Dm&mX\t. l^i/Ts hWr^ 

li, mmmi^^z^PAGtm^-^t>-&nrcJi<i&^ 
i)\ PAGiz^^x^^ti^miz^-Dxmt-t^t-ib 

Xtb^o 

[0 0 4 7] jg^^feniKUv-o-Mii, y;i/jK>n/*> 
[fb8] 




fefe'U nMmO. 9 5-^0. 5T'fe»J, m+pli$?J 
0. 0 5~^0. 5T'fe»J, n + in+p= ITfeS. n 
*">$<J0. 8 5~*50. 5 5T'&Um+p*^0. 1 5~ 
«<I0. 4 ST-fe-Sil^tjT'feSp nimo. 
0. 8-efe»JinX)tiJQ0. 1 5~*!jO. 2T'fe4xlfSe5lC 

z:i:*^|g-C'fe-g>. R*'7K<S^^*T'jKU-r-$:^ 

5o R' A'TK-ffi^S^^T'jJOJv-Sr^F^lC-rsfc 
feCJD^^T'feS^, R' *t^?S14*T'feS, Rfei: 
tJtR' 0e)t>0-^*WSi4ST'$>yRej:t;R' <7>fl& 

ffi*f6<i^fiii, ifo)^-i)'7mi^m^^x-jmtmm 

{CJa;5J:e)tC, ^Sn-g., ZlOdfUv-a, Ui^T.h 
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mwitmffi^m^v -7- 1 p AG ti^ib. ^tzit. 
[0 0 4 8] mmMcDm&mizm^m^rjt^a^ 

< t =b 3 0 /t— b > ^o^^t^^cl^*^M)tiS;ST'S«}csI 
mt^r^mzix o. ejsATo^t^ssr^i-s®*^ 

[0 04 9] d<'JV-feitJfPAG©m 

[0 0 5 0] 2^5§^®:/n-fe:^T-li, -laic, JJBO** 

[0 0 5 1] S^M<^^S{i, i/i?>M-<7)®3t, 

$*^*«:g3-?tc^{t#-r5. -safe, Vi?:^h(Dm^ 
It. $?J0, 2 Mm~*?l2 /tm®ieffl-Z?fe-5. 

[0 0 5 2] ^m^. W')(K>mm^'^ 
\,\ i?*bv>S3ttff'<-^SStt7 ox:~i 6 ox:(Dm 

HT% if*LvM^r4l**t0. 5-^6 0:$^®^^^ 
r^tC, htif^fti, *«Il 9 O nm~^3 7 0 n 

e)^x:^A'^-T'M3t$tvS, -sate, 1 9 3 nm®« 
{c*fLTig^i:#^e>tvSK-Xi (^gS) ti, 5-2 
5 0 m J / c m2o^T'feS, («-?TM5fe J: tXXigRg 

[0 0 5 3] mz. S3t$*vfc*mS:d<X h^-i^-tS 

iiJt^iiOSJS^HEi^tiS, -m\z. msf£^s7.h^ 

Nf^I±^^J2 0^~^3 OiJ-T'feS, Brewer Sciences*^ 
[0 0 5 4] ^3^$nfe^$:^^-tSOlC3iUfe^ 
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{c 2 0 5:j3YJSjrr-5 tmrnoy^mtm^n^o 

[0 0 5 5] ^m.^. \yV7. ^|g#ic 

10 [0 0 5 6] 2^|g^(Z):::''n-fe::^T?^-r-2>^«if[^Jco 

#f "5. ^3tffl[l!f®?S:fe!)'^ 2 4 8 n J: "3 ^:/o 

•feXTti, Reiser, A., "Photoreactive Polymers: The 
Science and Technology of Resists" (||5^feJ:t/|g 
6^) (John Wiley & Sons, pub. 1989), feJ:tJf, Damm 
el, R., "Diazonaphthoquinone-based Resists" (SPIE 
Optical EngineeringPress , ig93)tCfBigSttTV^-2> J: 

^\ilyi;^y.hm^<Dmi 0~^3 5SS^^•— 

:JH*1i«j2 0 0 0jilT©^«?ai$!MT-fe5i:>t?aT' 

[0 0 5 7] V7'Jibi-y h^JymmmHt24 8 
n mCDiftI* Sr^iR U 1 9 3 n mT'liS lC®itZ*^ 

9 3 nmT'fe-5J:e)5&ya-lr:^T'd^f 
3® J: e) ^^^MSff|T'«6M1-S 3 1 liJKiaJfti^^ 5 , 

3 10, 6 1 9-f-fe<fct/M^|l|i|ffFI|5, 3 7 2, 9 1 2 
40 [0 0 5 8] 

mm 

CDM'CJi^^tV-S't^TOi^^liAldrich Chenical Co. 

*^ e>#ic An^::. 2 P T F E 

5 0 0 m 1 <^)Schlenk7^X 
ntc, (4 0. 7g;4 3 2mmol) S: 

2. 4g:4 3 2mmol). 2. 2' -7l/t^'X-fV 
50 :/^n-hy;i/ (AIBN) (O. 7 0 6g:l^;WN' 
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— fe>h) , fe=k(>xh9tlK075> (THF) (6 

omi) TJ^^ymtirx'M^r-, z.<Dm^^. 

V-SrllX^Lfc. ^®@{*:$:7-feh> (lOOml) 

[0 0 5 9] [^502] 1, 5-i>";jlf^;i/-l, S-i/i' 

5:0 1 {C5^fo 2 {i<35 P T F h^^mfl^J^ 
W^'kB7Lt=.mMht:Ll 0 Oml©Schlenk:7^;<.3 
tC, 1, 5-i?;j^5^;i/-l, 5-i/i7 07r;7afi?x>' 
(1 1 g ; 1 0 2mnio 1) $:J^AUfe, frfclC# 
||S-1±feM*vW>^ (1 0 g ; 1 0 2mmo 1) , 
AIBN(0. 1 64 g ; 1^;WN'— fe>h) , SSiUf 
V-A-^'^y (3 0ml) S:, T;i/:J>EiJTT'iDx.fe= 

ffii^U 6 5t:(D?6?g{C2 4^r^SLfc, 

Lfe. -^-CDS^S: 2 5 m 1 0;* 5^;i/X5^;i/^r h >lcSO^ 
CD:/a-fe>(.S:^T*3IlI^»JigbJt. :gi&®^T'd<U 

[0 0 6 0] [M3] 5, e-i^t Fai?$/i'n'^>^f 
v>Ti^bfc, 3©=i/KU-7-S:EI2JC5^t"o 2M(^P 

1 0 Oml<DSchlenk7'5:xnlC, 5, 6-i?tFni? 
i/^a^>3i2;^x> (1 Og ; 7 5mmo 1) 
Ab/t. frfetC#l|$-&fe^-rU-<>^ (7. 3 1 
g ; 7 5mmo 1) , AIBN (0. 1 2 2 g ; 1 
fe>h) , fei:tJfTHF (17iiil) 7;i/dr> 

^-y->ri{';i/ici»jijistu 6 5"C(d?4i?§(c2 4 
^r^^bfe. il^?:5^S<*«®i/'x5^;i/x- 

V-S:;*f^;i/X5^;i/'!rh> (2 5 ml) KMX^^U 

il^S:5fS(!ft||cDi^"x^;i/x-^;i/tctfcMS-l±>^o 

cD:;^D-fe7.S:$e)lC2[H^yjiLfc, 

[0 0 6 1] [M4] 1, 5-2/i'n;ti7^fi?x>i:M 

^c, Z.(Z)3i}<Uv-?:S3^C:^-r, 2<i<Z)PTFE^ 

u}V\^zni-?mmrAimw^mx.t=.mM\.t~ i o o m i 

COSchlenk^^XntC, 1. 5 -i/i' D>ri'^i^x> 
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(1 1 g ; 1 0 2mmo 1) S:K3^ALfc, fffelC# 
^$-B:fc*5!Kvl/-f>®2 (1 Og : 1 0 2mmo 1) , 
AIBN (0. 1 84 g ; 1^;^?— fe>h) , feitJf 
Vit^'^y (3 0ml) T;i/:J>E:^TT'iDxfe, 
Z.<Dm^-k. 3 15IW^^-#^-^-9--f J: »J 
BJi^U SSlfU 6 5'C®toc2 4^i^Lfco ?tiP 
J[^ttJT'i>';f^-9->5:IS§5^U ;KUv-&^^;i/X 

x-7";i/{Cim$-&, iiagbTiK'Jv-?:iIXmLfc. ^ 
10 ®@<i:$:;i^;i/X5^;i/>5rh> (2 5ml) {CWtJf^ 
U ig^?: 5^(*;aoi^"x^;i/X-x;wctfc^$-& 

T'3}<Uv--&iR^U ^5 0t:Tiag$-&fc. 
[0 0 6 2] CM 5] y;b;K;L':^i>iii|E7KvW>^i: 
Ti' U;^g^O^^-;KUv-5:JSAT(^)^^:Mv^TiMSgU 

A.fcia§bfe5 0 Oml®Schlenk7^::^=llC, y';!//}? 
;i':^>(4 0. 3 4 g ; 4 2 8mmo 1) SrK^AL 
fe, «ffefC#||$i±fe4g7KvW >Sf (3 4. 6 3 g : 
20 3 5 3mmo 1) , ^©LfeT^'U;!/^ (5. 14m 
1 ; 7 5mmo 1) , AI BN (0. 7 0 3 g ; 

fe>h) > feJzyfTHF (10 0ml) S:, y;i/rf 

4t^fg^Sbfc. ?&iP^, M-^?:5m«a)i^"xf^;i/x 

yn-fe>?.$:$e)lC2Ill^yjlL/fe. :^Oii2iT'd<U v 
-SriRmU ^SO-CT-fa^Sitfe. 

[0 0 6 3] CM6] ^J5tci3^u^y;i/;}?;i/*x T 
30 ^U>^feJ:tJtM7KvW^'^n;}{Uv-$:, i/i^U 

I^Ufe. ^mi:UT#e.*v-2.^l**tl 1-14*4 

5a4A-— fe>h«)fiT'j§5KtciD;ife, (p 

AG) -efes SiJ7;i/;tn:5i4f>:^;i';iv>^hU73ix 

40 0. 2fim&rf<DPTFEm^m^^XmWL^m&l^r~. 
[0064] mz. HMD S i:m^l,tzWB4 -i y=f-. 
5>f>^, ej:Uf6W>-?'®^'Un>':7xA±{C2 0 0 
0 r pmT'^SrXkf^n- KLfe. 

h:fl/-h±l 2 0iCT'6 0|$fSK-irLfe. b 
i;^7>h7-f if&O. 6Mm~*<jO. 9/ima)^ 

<5D^$S:^bTV^fe„ r^J^fC. Lamda PhysHcxdrtx-^U- 
if^feliGCA XLS LaserStep (^H^S!^ gi?UV^ 
^SSrfiiAfeSuss Mcxlel MA56A=l>^ir hT^^:?"?: 
«V^T. 2 4 8 nm(Z)?^:RCDSS[ld-e-7-<;i/AI:A^f-> 

50 ^J^L^c ^)tK-Xfi:li,=^0. ^2 5~*?J4 OmJ/c 
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^MfCfCDT, *!j3-~*<j5niJ/cm2iT'm^-^ 
[0 0 6 5] JU^IC, S3tLfc7'r;i/2*$:. 12 0'1C~1 

4 0 t;-C' 1 ~ 2 Ltz, mz. ym^m. 

(^mitr-h^:^^)^7>=i:-K?2^ (TMAH) ®0. 

[00 66] CM 7 ] y ;i/3i<;i':^ i/-f 
T U t - :/^;i/33 J: tJf r iJ' y ;i«e© h ;i< 'J v- ■& 
£^T®^$:MV^T■^fi^Lfc, 2MCDPTFE^P>'-? 
;byil^69'5:^^S:m^-?fe^bfc 5 0 0 m 1 OSc 
hlenk:7^:;^.r:{C, J )V^J\,:^> (16. 4 1 g ; 1 7 
4mmol) Sr^l^ALfco iffelC#||$-&fc4||7Kv 
W>@Z(17. 09g ; 1 74mmo 1) , ^Wl/fe 
7irU;i/g?t-::f-f-;i' (4. 4 6g: 34. 8mmo 
ly . M^hr~7^VJm i2. 51g:34. 8mm 
o 1) , AI BN (0. 2 8 6 g : 1^;W1— fe> 
h) . nj^ZfTHF (4 0ml) 7';bdf>£E*TT' 

Mz^vmMu mmu 6 5T:©?a?§lCl 8^iggL 

U ^5 OTCT'^S-iirfc, 
[0 0 6 7] [M8] M7lC|^Ufe>';i/;K;i'*>, 7 

U t - ■:r^M 7i^V J: t^M^-r v-{z/m 

T-fe - h iiHa^-^toit S d i: ICJ: o T Ix- i?:^ htmS: 
I^Lfe, )ieiSi:bT#e>*tS^li*«ll 48*/'?— fe 
>h©d<UV-■S:•&^TV^fe, JtSilg^J (PAG) T* 

•5^5:, ^cf>OTd<Uv-®Stc*fLT*«jlfift>''?— fe 
yh(DSvmHZM^t:^ ¥m-y--fX*'f0. 2Ain^JA 
T® P T F Em$:fl§v%T^?:iijgb^, 

[0 0 6 8] r^tC, HMDS$:^Ufea[^4>f>^, 
feiU^e-f >^(7>i/'Un>'i7a:7\±lc:2 0 0 0 r pmT' 

U-h±l 2 0iCT6 0|3?ra^-i^Ufco Vi^7.hy-( 
;i/i*OM$li,^0. 7Mm-efeofc, riCfC, LamdaPhys 
ikx:J|ri/Vl/— IftySiliGCA XLS LaserStep (JKHg^ 
ggUVS3^g$:mfeSuss Mcxlel MA56Ar3>iJf 
h7^>r:^5:Mv^T, 2 4 8 nm©?S:R(7)Scl*T'-7>f 
;i/i,S:A-^->S)tL;to S3t F-XSi*!io. 5~*<j 
4 0. 5 m J / c m2* T'^?^{C^^t$-B:feo ^ K 
-Xafi$!j4 OmJ/cm2i:M^Snfc, 



(12) ^m^^lO- 1 0 73 9 

22 

[0 0 6 9] ?:^IC, m^tbtzy ^ 1 2 O'CT'2 

^;i/7>^-'i;A (TMAH) (DO. 2 6 2N^ * 

7.htt0. 2 5;itm®:^^$0#Jg?:^L/fco 
[0 0 7 0] [M9] M7(ClB®L/fcy;i/3}f;i/:^X T 

10 i^L^c, ie^i:LT^§e>ti*^ti*«Jl 2. 5fi4A' 
i/i^'y^ hMn'poyTiiv T-oMMizMLX^z 5 

b>h(3D«-e^lCiD;ifc, (PA 

G) T-fes h u 7;i/3r D >i ^5t 7 i-;i/3 

0. 2/im^JAT<55PTFEK?:Mv^T^S:2ijlLfc, 
20 [0 0 7 1] r^tC, HMDS?:^Ufeii:g4-f>5^fe 
itJf6W>f^<^S^U3>'?iyN_hlC2 0 0 0 r pmT*?§ 

-h_hi20x:T'6o L;t. ui;^';^ hy-fjv 

Aa:)l$.-^liMjO. 7/tmT'feofco ?^fC, Lamda Physik 
r.^i/^l/--^t.r=.\tGC,& XLS LaserStep (3feH^^ 
^ gilUV^3^g$:«ixfeSuss Model MA56An>:Jri' 
h7^>f■^-S:ffi^^T, 24 8 nmCOM^Ofl^f-C^-^;!/ 
A$:>'^•^f->^)tUfc, K-Xfiliia 1 ~$?j8 1 m 
J / c m2iT';^^{C^ffc$-a:fe. K-Xftli, 
30 hU7;b:tn:jl;J»>x;i/d^>S?^®PAG5:-t-t?U'2;^:^ 
hT*ii*!j4 OmJ/cm2T'feU, y t-7;i/3}-n:/^ 

P A G 5:^t/ 1/ h Tii*!! 6 0 m J / 

cm2"(?feofc. 

[0 0 7 2] mz. ^3tLfc:7>r;bA?:, 12 0*CT'2 
^;bT>^— 'i'-^ (TMAH) (DO. 2 6 2N^?g) tfi 

[0073] S^^C^i^^7b^S J: •*» tC, 3@^;5: K-X» 
[0 0 74] 

i!{iS:"g-t/Ut>"7> 19 3 nm'J Vfyy^ rfu 

[EI®©tg#«:gi^] 

[01] 1, S-s;::*^^;!'- 1, 5-i/^'0;t^'^ri?x 
50 [02] 5, ^-V^YnVi/^u^-y^V^y^i-W^ 
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[03] 1, 5-S/^n;ri'^yx>i:M7Kvb>f>| 



(13) !mW-lO- 1 0 73 9 
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[04] y;!/;^;^:^^ MtKvW^^. 7i7U;i^t 
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[04] 
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